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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

The National Electrical Manufacturers Association (NEMA) standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus standards
development process. This process brings together volunteers and/or seeks out the views of persons who
have an interest in the topic covered by this publication. While NEMA administers the process anu
establishes rules to promote fairness in the development of consensus, it does not write the doc.:ment
and it does not independently test, evaluate, or verify the accuracy or completeness of any inforn.2tio.. or
the soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any natui> whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, expressed or implied, as to the accuracy or completeness of any inforr. atior yublished herein,
and disclaims and makes no warranty that the information in this document will “ilfill 2ny Of your particular
purposes or needs. NEMA does not undertake to guarantee the mericvmarce of any individual
manufacturer or seller’s products or services by virtue of this standard or gu e.

In publishing and making this document available, NEMA is not uncertaking to render professional or
other services for or on behalf of any person or entity, nor is NEM*.uri.'ertaking to perform any duty owed
by any person or entity to someone else. Anyone using this ¢9acuinent should rely on his or her own
independent judgment or, as appropriate, seek the advice of a <oi.petent professional in determining the
exercise of reasonable care in any given circumstances_li.‘orn.ation and other standards on the topic
covered by this publication may be available from othe’ sources, which the user may wish to consult for
additional views or information not covered by this publiceic..

NEMA has no power, nor does it undertake to policc. or enforce compliance with the contents of this
document. NEMA does not certify, test, or insp2ci droducts, designs, or installations for safety or health
purposes. Any certification or other statenmc: * o/ .ompliance with any health or safety—related information
in this document shall not be attributeble =" NF.MA and is solely the responsibility of the certifier or maker
of the statement.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -

Part 9-1: Ecodesign for power drive systems, motor starters,
power electronics and their driven applications —
General requirements for setting energy efficiency
standards for power driven equipment using the extended
product approach (EPA) and semi analytic model (SAM)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for stanc~rdi. ation comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is t¢ pron.l ‘e international co-
operation on all questions concerning standardization in the electrical and electroric fic'ds. 70 this end and in
addition to other activities, IEC publishes International Standards, Technical Speciti atir ns, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IE™ PurL icauon(s)”). Their preparation
is entrusted to technical committees; any IEC National Committee interestec in he subject dealt with may
participate in this preparatory work. International, governmental and non-governmcntal organizations liaising with
the IEC also participate in this preparation. IEC collaborates close’™ \viith the International Organization for
Standardization (ISO) in accordance with conditions determined by agreer = .. zztween the two organizations.

The formal decisions or agreements of IEC on technical matters exress, as nearly as possible, an international
consensus of opinion on the relevant subjects since each techn.-al committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for incernctional use and are accepted by IEC National
Committees in that sense. While all reasonable efforts ¢-e made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible “Jor the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, I=C National Committees undertake to apply IEC Publications
transparently to the maximum extent possible.in thei 1ational and regional publications. Any divergence between
any IEC Publication and the corresponding r=*'anc! or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestaticv of conformity. Independent certification bodies provide conformity
assessment services and, in some ere.s, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ce tific. tion bodies.

All users should ensure that theyv->ave ** = latest edition of this publication.

No liability shall attach to IEC or i'5 directors, employees, servants or agents including individual experts and
members of its technical ¢-mmiwces and IEC National Committees for any personal injury, property damage or
other damage of any naf:re v.hatsoever, whether direct or indirect, or for costs (including legal fees) and expenses
arising out of the publicatio. , use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to th Normative references cited in this publication. Use of the referenced publications is
indispensable fei *he correct application of this publication.

Attention 15 dra 'n to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC s all 15t be held responsible for identifying any or all such patent rights.

International Standard IEC 61800-9-1 has been prepared by subcommittee 22G: Adjustable
spee eic tric drive systems incorporating semiconductor power converters, of IEC technical
cc.amicee .2: Power electronic systems and equipment.

The text of this standard is based on the following documents:

FDIS Report on voting

22G/348/FDIS 22G/351/RVD
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Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61800 series, published under the general title Adjustable speed
electrical power drive systems, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data rela.=2d to
the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover pagc oi this publication indicates
that it contains colours which are considered to b~ useful for the correct
understanding of its contents. Users should therefor2 princ this document using a
colour printer.

Note: The user’s attention is called to the possibility that compliance with this standard could
require use of an invention covered by patent .ightz.

By publication of this standard, no pos:ion is taken with respect to the validity of any such
claim(s) or of any patent rights in cenn  ctiun therewith. If a patent holder has filed a statement of
willingness to grant a license undcr ti ese rights on reasonable and non-discriminatory terms and
conditions to applicants desiring.to obtain such a license, then details may be obtained from the
Secretary.
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INTRODUCTION

IEC SC 22G includes the standardization task force for dealing with energy efficiency of motor
systems. It has close collaboration with several other technical committees (for example,
IEC TC 2, IEC SC 121A).

IEC SC 22G maintains responsibility for all relevant aspects in the field of energy efficiency and
ecodesign requirements for power electronics, switchgear, control gear and power drive systems
and their industrial applications.

The core requirements of energy efficiency standardization are illustrated in Figure 1. The work
has been agreed to provide the reasonable target as a best compromise.

Market surveillable
(independent 4
certifiable)

Technically
comprehensive

@ Reasonablegtardeat

Manufacturer neutral
(no marketing messages)
IEC

Figure 1 —‘lluciration of core requirements
of en>rgy efficiency standardization

IEC 61800 (all parts) does not'deal with mechanical engineering components.

NOTE Geared motors (muto: > wi.h directly adapted gearboxes) are treated like power drive systems (converter plus
motor). See IEC 60034-30 1. foi classification of the losses of a geared motor. The efficiency classes of gearboxes as
individual components are ui er consideration.

IEC 61800-3-1 s a —ubpart of the IEC 61800 series, which has the following structure:
— Part 7: General requirements — Rating specifications for low voltage adjustable speed d.c.

oower drive systems

—«-Part 2: Seneral requirements — Rating specifications for low voltage adjustable speed a.c.
Yower arive systems

— Part 3: EMC requirements and specific test methods

— Part 4: General requirements — Rating specifications for a.c. power drive systems above
1 000 V a.c. and not exceeding 35 kV

— Part 5: Safety requirements

© 2023 National Electrical Manufacturers Association
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— Part 6: Guide for determination of types of load duty and corresponding current ratings
— Part 7: Generic interface and use of profiles for power drive systems
— Part 8: Specification of voltage on the power interface

— Part 9: Ecodesign for power drive systems, motor starters, power electronics and their driven
applications

Each part is further subdivided into several subparts, published either as International Standards
or as Technical Specifications or Technical Reports, some of which have already been
published. Other will be published with the part number followed by a dash and a second number
identifying the subdivision (for example, IEC 61800-9-2).

This subpart of IEC 61800-9 is an International Standard for characterizing the energy ~fficiency
of motor systems when supplied by a motor starter or by a variable voltage/frequenc:’ co.verter.
The goal of this part of IEC 61800-9 is to establish a clear and simple system for t. = ccmparison
of the energy performance of motor systems that can help manufacturers to in.nrove their
products, to give users the necessary transparency and information and to Jrovide a robust
reference base for regulators and minimum energy performance standards.

The IEC 61800-9 series (Ecodesign for power drive systems, motor s*arnurs, power electronics
and their driven applications) will consist of the following subparts:

— Part 9-1:. General requirements for setting energy efficiercy standards for power driven
equipment using the extended product approach (EPA) and . :niianalytic model (SAM)

— Part 9-2: Energy efficiency indicators for power drive sy. tern's and motor starters

© 2023 National Electrical Manufacturers Association
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ADJUSTABLE SPEED ELECTRICAL POWER DRIVE SYSTEMS -

Part 9-1: Ecodesign of power drive systems, motor starters,
power electronics and their driven applications —
General requirements for setting energy efficiency
standards for power driven equipment using the extended
product approach (EPA) and semi analytic model (SAM)

1 Scope

This part of IEC 61800 specifies the general methodology to energy efficiency standcrdization for
any extended product by using the guidance of the extended product approach (EPA).

It enables product committees for driven equipment connected to mator systims (so called
extended products) to interface with the relative power losses of the coanected motor system
(e.g. power drive system) in order to calculate the system ene.cy cfficiency for the whole
application.

This is based on specified calculation models for speed/lcau profiles, the duty profiles and
relative power losses of appropriate torque versus speed o} erating points.

This document specifies the methodology of determiraticn of losses of the extended product and
its sub-parts.

This document is applicable to motor systeins ooerated by a motor starter or by a converter
(power drive systems).

This document does not specify requir 2rients for environmental impact declarations.

2 Normative references

The following documents«are i1cierred to in the text in such a way that some or all of their content
constitutes requiremer..> 0. this document. For dated references, only the edition cited applies.
For undated refere. ces the latest edition of the referenced document (including any
amendments) applies.

IEC 60050-171, International Electrotechnical Vocabulary - Part 161: Electromagnetic
compatibility

IEC 00034 2-1:2014, Rotating electrical machines — Part 2-1: Standard methods for determining
loszes ond efficiency from tests (excluding machines for traction vehicles)

'EC TS 60034-2-3, Rotating electrical machines — Part 2-3: Specific test methods for determining
losses and efficiency of converter-fed AC induction motors
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